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til ^ ^ u\)5L^ ^ zl ^flS tii£^|7l^r ^Hl 4^r7fl^ 1 

^ 2 tIHBtt all 1 TflolB^I A?\ ^l^cf. *ll 1 TflojH 5? 2 TflolHl- 
5. 2a 
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4i±^*§ ^5.3 ^ zl ^12: {Silicon-Oxide-Nit ride-Oxide-Silicon (SONOS) 

Type Nonvolatile Memory And Method Of Fabricating The Same} 

-£ la vfl*l £ lhxr 4°^tr ^Hl^l ^flS.^* q- 

£ 2a tfl^l £ 2exr cf<#^ ^Al^s-ofl ttfs ^^*§ «1$!«J:>S ^lS-^# q 

£ 3 ifl*l £ 8^r €■ It^S] «>^-^*V ^Al^ofl q^ dti^r^ ^flS-i^ ^flS 

£ 9 5? £ 10^: ^efl 7]^1 q^ iki^ Wl^lt^ ^5.5]^ ^-fr ^<5>7j 

el 52 H *fl2: ^°fl €tr 3*qq. 

°fl-S.^ (nonvolatile memory device)^ ^"S^l ^ 
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*}3l ^"71 alfl^ v\]5L£\ #*1<2] cfla^o] c^, w-^- 711 floating gate)* ^Ji 

^tt A>-g-^ 1-sflAl Dfla^olc].. §>xlnv ) ^e^ll^ 

(Silicon-Oxide-Nitride-Oxide-Silicon, SONOS)^ tilfl 1 ^ cfl5.eHl tij\^V ^7} %^1 

1- °H, ^7} ^ ^lefloi^ cflsf 10V oj^j-o] ^ 

3l tifl^lol ^^(breakdown)^] ££51^- ^#*fl<^ *Kr 7l#3 3^4. 

^•71 SONOS^ «]^|^ #^*r 1-2JW *flS.e|£| ^*}7] tftoyo^ 

<#7) cflH^^ <Hti>^_05. >£.£*ll7l^ ^ofl A}5}.nV i ^SK 1 - 

^ *HlsL ^2:* A o V 7l #71 #3}-^!- *r°H 43 

H.^^£)ol ( x\v}7} H^^s]^ ^(electric charge trapping medium) 5. a}-§-^e}. ^7] ^ 
^IS^ nfl^m ilci^ °ll:E.e]2l ^ ^tr #^°m. ^-ef^i, #7] ^ 

tr^, 3hE*fl Ji^^sfl- #7l ^ici^ til *1 ^ pfl^el^r ^ 
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7 flo] ^o] *V 7 fl^ (common source line)^- ^-ft-^Kr i£S 5^. 

°1 ^-f , #71 ^fl^ ^ sf«y^ ^*Kr <y^SKr ^7fl2] ^(cell)^- zJ°l 

(channel length)7> ^-5}^ ^ &cf. <^^§] ^sr}^ , *flv| Qo]*) ^ 
TflolB^ *HS-3 (split-gate type FLASH memoryH^S M-e}^ ^ 54 ^H 1 }. 



-£ 9 ^ S. 10£r ^5fl 7l#ofl ^^^^ HlfltMS « 0 V ^# 

£ 9 ^ £ 10-i: ^S*>^, «>iE^7l^;(10) ^Hl ^ ^3^(20)^- ^^*>JL, #7) 
Y ^^"(20) ^Ej(30)i A oM #<5} 2fl€(30)^r H 

^ ^^lHlrol ^Jftr ^1* M ^(silicon nitride i a yer)il5. 

<8^^h °1^, #71 4^(30)^ ££^1 ^^-(40)^- ^iWTfl ^^^cf 

A o v 7l ^ ^^-(40)^- i^Rr ^£^171^:^ ^ofl 711 o]h S.^^ d l 

» ^E^sH ^-71 7^j-nV Sfl^(30)^ ^lM-^ TflolB 3fl ^ 1; ( 50 ) ^ # 

°H 1-^1" ^(60)^- ^tr^K ^"71 ^^l-(60)^ nfls.^ ^1 E^lAEjoj iii/c 

^7) TflolH 2flH€-(50)-^ A}*} A}~g-*}a| ^sljo^ ^- 7 ] ^ 

^^-nv 3fl^(30)o]l cflsfl ,2L^l(misalign)€ ^l^r^r ^ € H^^l^E^-i-^ *fl\| 
^ °K 1 1 ^ 1 2 )^ °l^tr ^"71 Tfl °m ^^(50)3f #7l *]#^ 3zflE4(30) A>ol^ ^.^^ofl 

^ ^ 5^0 
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1 *1 2 ). ^ ^ ^^1^ «ltfl^oHl sl«fl t *V 7 fl^ ti iE ej.o]ofl ^ b 

3^3. l-^=( even-odd failure)^^ 

<g^«Rr 53 # ^^-S ^ itil hi 3 ^ ^12-e]^ ^ls °1 y o v ^-^ 

^ ^flS] 5g^*V 1 TlHHl-ol ^^^Cf. ^7] Tfl olH ^^-gr ^oM «i^l 7l ^ 

1^-51-^71^ ^^S. ^-71 ^Hl ^^sl^ ^el^- #s^<?l ^ol til-^^ 
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^5. $X^. ^H, ^ 1 #3^0^ ^*>J1, £ffr^# i 

^1 ^H^^T #71 ^7]^* O]^ ^*Rr #7fl# £ ^ ^ olcf. ^-71 

^s]^- ^ tfl*fl ^74 a^a^ ^ aiz]- efl^s]!- A}-g-s}^ ^A^Rr ^oj 

<20> A Q V 7l ^ 2 TflojBl- ^*>7] ^H, <y^Kr ¥7H^ 1 TflolH^ ^ A}o]3} 

1 °l£r ^ -^^-t" ^7) *\^3. *^ °J ^ Tfl 1 ^ 

^71 4i3 sflEH^- ^71 ^VC]-. ol^, a o V 7 ] nf^a. tffl^s. Al-o]^ ^cgo^ o. ^ 

Aj-^q- * ^el^nvofl tflsj] ^ ^i^^* £fe ^ eflx^l- Af-g-^ ^jAl^cf. 

<21> gc^ A o V 7 ] ^ 2 TflolES. t§^}- 7 j ^o 1 ] ( Aj-71 ^*>7^> ^OlA^l- if-*>^ y>£^7l 

<22> Aj- 7 1 ^ 2 Til o] H# ^*Rr ^T^l^ ^7} ^}o]A^ ^^}7}^: ^> 
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^ #7^ ^¥ g ^Bl^MI tzfl^fl -id^* 5Hr ^4 ^H^S A>-g-^ 

<23> 2 TflolEf ^Aj*V * ( A o V 7 l ^) ! OgO^ AKH ^. 7 ) ^ 2 ^ojE 

A oM *H 1 <3<*-g- 7]- ^ P>^a ^ ^ *}JL , ^-71 4i3 3Xfl Ei^- ol^ ^oj 

7>-g-^ ^ 2 ol^- ^oi -a] A]tl- ^, ^>7l u\ + EL sflBi^- ^71^ ^tH* 3 

^Al^ OlCf. Aj- 7 ] 2 °l£r ^ ^^Ofl Aj-y] D }A 3 3XflBl A>Ol ^ §Aj ofl 

*1] 2 <^^ol ^A^t}. 

<24> S^r, ^>7l *H 2 TflolH* ^^^j. * i Aj- 7 1 2 711 olH ^ A oM *fl 1 TIM HI- 

iiiS A>^-sl^ 2 ^ ^ S-ell^Iils. A>-g-si^ jl^J£ cello] ^«^^- ^ 

<25> ^ f Aj- 7 i *l) 2 7fl°lB* «§^tb ^, ^71 ^1 2 TflolBl-l- X^Kr #51*11 71^*1 # 

#°\) #^>^^^ ^, ^lt ^flB^^>c^ Aj- 7 ] ^) ! ^olE ^ ^-7] ^ 2 TflolH^l ^> VJ f 

#-§r ^1 ic#Al7lfe 7H^» Dl ^A^ oluf. ola]Al, #7] 7fl^# 

°1» afl^^ Aj-7] ^ ! TflolB ^ ^11 2 TflolHl- ^SRr <a^7># c-1 ^ 
<26> ^-71 71^^ ^§>7l ^-x^o. a^o]^ ^ Efl °) xj<5> E^3§ nfl 

« ^l^Rr itil til^^ uila.el# ^l^^cf. o] ^is.^^ tiV£^l] 7l^sl aj- 
^°\) aB^l€ 4^7flS] ^1 i 7floles. ) Aj. 7 i »1 1 TllolH-l-Sl ^^oll afl^l^l ^^^V ^ol 
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<27> #7] 1>£^l7l^ ^^^Hl^r SM^^-i" *}^SRr ±_*} ^ C-] tifl ^ ^ ^ ^Cf. 

olnfl, #7l r^-g^^ «g ^ ^ <g ^ afl^^ £oj a^^^cf. 

<28> Aj- 7l ! TflolHl-^r ^"71 i^^oV^ Aj-Jf^ ^ ^s}7ll 7>5.*1=£] ( z}- ^-g- 

7^ ^)o]A^ A-^S ^j.* ^ nj-o] Aj-tL^ - 7fl o^ o]^*)- i ^olH^^ tfl^ 

«fl^m^. °H ^7] 7^ ^2)H^-i- A>ol^ *11 2 <3 

all A o V 7l *fl 2 ^l^Rr ifi H^l^S} ^ ^^.^ A> 

<29> ^ ^^^-Sl^-^1 *luHb ^-7fl^ ^ 1 TflolHl" AHo} ^^^Hfe, # 

7l EH1 ^§fl ^-el5l^ 1 <^^ol Wll^l^Cf. olnfl, a o V 7 1 ^ ! 711 olB^ 

^tS^ ^^olA^ 7 > afl^^ ^Cf. ^ Aj- 7 ] o] ^ ^ ^V 7 ] ^ X 

# of«Hl ol^^Tll Ufl*]^ ^ o^. 

<30> t E isV t ^7} Z\] 1 711 °1 tf-g- ^Ofl^ #^DV 3fl ^Ol Cl Hfl^l^ ^ Si^l , #7] - 

^ ^ll^i^r ^7] A] 2 TllolHfil- l-^l^ ^71 ^1 1 <3^o)l ol^}^ 

^ ^°1 t>H^*}tK 

<31> A o V 7l ^ 1 TflolH ^ 711 2 711 olH^ AA ^^A>ol = n1- ^ ^ 

°IH 3<H-E. $7>*1 ?A°] wV^W. SE^r, ^-71 ^5)10^^ 
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<33> v L ^- > ^7) aj|l f ;*||27fMH^ ^^H^ >Si5|| <2)- ^^7]% ^\o}d\}^ ?\}o} 

9X^r. ^7fl£l^ -S^Hfe 7 flAl^ ifl-g-ol ^t^jl sl*}^ ^ zlsIji 

^^HItII A>#ol ^^§1 ^ ^l^ *fl^£M*lfe- ^oicf. £^ 

&<>H, # £ ^^«2l ^1^ 7l*>7l Hf^-S)^^ %o]v}. Stl 

4^ # 7l^ 4H1 ^^H^TT 3 o_ofl ^3} a. nfa ^ 7m ^Hl 3l7> <g 

<35> £ i a ifl*] £ lh ^ £ 2a tfl^] £• 2e^ ^ ^]^d\] 4= ^ 

wl^l^ °H2.5l# M-Ej-iflfe ^S.^ ^ a>a] £ s.o1^. £ 2a ifl*l £ 2e^r £ 
la, lc, Id, le 3? lf°fl #-g-*>fe A>Als.s.olcf. 

5. la ifl*l £ lh ^ £ 2a vfl*l £ 2e# ^S^, «l£^7l^ ^^^^ofl 
* t!-^^ -4^711^ ^>«- e in].s.( 1 o5)oi Hfl^^cf. a o v 7 i i^^-^ovs. (105) ^ g S «]-^( x -HV 



<36> 
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m ^ ^ ^^(y-^)^: ^ 2*HH-°3- tifl<i^ ^ ^cf. olnfl, ^7) ±7}^ i 0 5)^ 

<37> a o > 7 ] ^^>«-s^-( 105)o] ?§^& a_V£^7l^ ^Jfoflfe, 4^7fl a) *H i 7flolB#(120H 

*fl*l€l=r. #?1 *fl 1 7flolH#(120)^r *3 1 HJ-^-i- ^ ^^Ml 

y>^§>7ll^ ( ^-7]\9] ^ l 711o1h#(120)£t °J u o v ^* Hfl^^ 4i*r£-2)^M-(105)^ ^ 

1- ^1^4. ^r, 4^7flal 4i^^^#(105)ol « 0 V^ tcf^ A-j^L 3gsj^7ll w^l^jl, oj-i- 
i^s]^#(105)^ ^-^1^ ?]] 1 711 o]H#( 120)^1 tifl^l^cf. 

<38> oje^ nfl*l (configuration)-^ n}^, ^bflsl *)] 1 7llolB(120, ^^K 1 " '7l§ 7))o}B. 

(reference gate)'&rJI -^=.715. ^-)£| ^^Ml^b ^--^ ;*]] 1 tIMb^^I tbfl*? y fl 

*l^tf. ^1 1 7flolH(120, '5}- TiHBUeft gate)*^ ^MLylB tr^} ^7} 

7]^ A] 1 TlMB^r ^ ^}~£-^o] aVh.^. ^t^, c}s- ^ X) 1 7llolje(i20, 
TlHHCright gate)'5}ji ^- = 7lS *Vcf)^r #7l 7}^ t\] 1 TflolBsHr cf€- 

^V£-£m#(105)3 ^» *l\+t}. ^J-7l '71$ 7ilo]E-^ ^ 'JjL Til 

'TllolB #(a pair of selection gates) ' ©1 ^JL ^^-7}S. ^tf. ^, #7l ' 7fl 
°1H ^iS Cf€- ^7>^-^n|^ J=L 7 fl<q o]^*> ^ 1 7flolBl:# xRl^cf. 



a. ^-^o,] itfe^, ^7} TflolB °l^r *)] 1 t!Hb#(120) A>ol^ %^<gcd£_ e 

^l^E^ d^^(source)^ Aj-g-sl^ ^fl 2 lr^# <3 (204H cf. ^>7l tIHb a^ 4 

€- ^>^sl^-i:(105)^ *M™S., ^7) 2 !-<£-§- ^^(204)^ ^-7] i^el^ 

(105)ofl ^sl^l e^Jl olol^lrl-. ojofl ^-7} t\) 2 lr^# ^^(204)^ ^7^\9] B 

^fl^l^El-i-01 ^^.^ ^1-8: ^ ±SL^ e^-o] (common source line)^-S A>-g-^cf. 
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SEth ^7fl^ 'TflolH %^^^^r ^.eflol (drain) o_S. 

*fl 1 ^^(202)olcf . #7l Tfl 1 <3^(202)^ #7l ^#(105)^ 

$n #7l Tfl l <3<*(202Hl^r tb7fl^^ tilH^^I #^ZL(bit 

line contact plug, 220)7> «1|*l^)th #7l Til 1 7)]o] H# (120H1 « 0 V W ^fll^l 

#7l tilH^^l €^H#(220)£- wlH (bit line, #*)*fl ^«fl ^ 

<40> # 7 ] ^| 1 7flolEs.(i20)^ ^H^tUOH wfl^l^cf. -8-71 

i nil ol^(i40)^ #7l Tflol^ ^Kg- ol *f| i Til ol HI: (120) A r °H , ^ #7l ^1 2 t 
1rt- <^(204H1 wfl^m^. iE^r, #7l ^l o H(140)^ £ lc, Id, lg, 

lh, 2b ^ 2c *11 S.*\$r #7l 711 ol e *« 1 Til 120)^1 $]^H1 , ^ 

#7l ^11 1 <^ (202 HI yfl^l^ ^JE ^cf. <s}*)*}, #7l Til 1 

(202)^11 ^l^^Tfl yfl^lsl^ #*}7i# ^5)HAi(i40)^ *HSLB\Si\ ^ *1# 71^^ 
^1 ol^-oi ^ -ofl^ v} + EL5L A>-g-s| ^ ^cf. 

<4i> *V3g, a o v 7 i xi^>7^V i3fl ol^(HO)^ #71 ^>-&em ( 105) #-»M*l ^ 

^^.^1, o] Tjo. t= lbj ld lh ^ 2c ^l £^1^ #71 i5)lolAi(i40)^ ^?A> 

zH§^ ^ 2-°^ ^tr^r. 5Ett #71 ^*>7-l# ^sfl 0^(140)^ #7l ^>^-^^-(120) 
°1H ^#3*1 &aL, £ la, lc, le, If, lg, 2a, 2b, 2d ^ 2e<Hl S.*]& , #7l *ll 1 

711 olH( 120)^1 ^°fl <g^il5. wfl^l^ ^ oicf. 

<42 > #7l TflolH ^ <>l-?-b *fl 1 Til ol HI- (120) A}°Hfe, #7] #S}7i# ^sfl A4 (HO) <£| 

#Jf g S|*^-g. ^7fl5l 711 2 7lHH-i-(185)ol yfl^l^cf. #71 7fl 2 ?1MH#(185)£- # 

71 ^}*1# i*l| o H(140)7> yfl^lsl^ of^ofl z]- Tfl 2 7llolB(185)^ A tb7fl^Sl 
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ixfil ©H(140)* #7l *fl 2 XMH-i-(185)fe £ le, lg, lh 5? 2d^l £.aHeI 

(185)^: ^-71 ^1 1 7flolBl-(120)^ <#^r S.^ «fl^l^4. 

<43> #7l ^1 1 7llo]B(120) ^ 2 7llolH(185)l- i^rfe te^l^ f^^sK^l 

*>^1 ^-71 f^^s}- ^ofl^ ^7} z\) 2 7flo]H(185) ^ 1 7lMH(120) 

« ^^Hr <?l^^>(225)7f tifl^l^ ^ Sa^K ^1-71 <£%x}(225)±; 51 la, lb, lc, Id, le, lg, 
lh, 2a, 2b, 2c ^ 2d«H SLa}^ ^-7| wlSH^ ^ #5^(220)21- -ft-A}^ nj-tflCrod) 

£°o^^ ^^^4. #71 <?!^7|-(225)fe £ If ^ 2e<^l 51 A^ f^ofl ;g 

<&JL ^7] afl 1 7flo]E( 12 o)l- nJ-5}- <£4=-*\°-S- afl^l€ ^r51 &i=t. 51 If ^ 2e<^l 51^, # 
*H ^#3*1 S£^r ^^^(225)^ ^Aj^soHA^ ^-g-^ ^ T^^r}. 

<44> ti>t=^ 71^(100) ^oHl^ TflolH ^°JbV(110H Wfl^l^Cf. #7] 1 ?]1 E ( 120 ) , 

A 2 7llolB(185) ^ £*r*1# ^]oH(i40)ir ^7} Tfloje ^<ge|(no) wfl*l^. <#7) 

^3)1 (140)$]- #71 ^ 2 7llolH(185) AVo]^]^ ^ 2 ^^^-(170)^1 tifl*l€ ^£ 
SU^f. ^7l ^1 2 ^^^-(170)^- ^-7] *ll 1 7flolH(120)^ <$7] 4 2 7HolH(185), ^7] *|) 2 
7U°lH(185)S)- ^-7] ^jolB ^^(HO) A>oloH £ tifl^^ ^ ojcf. #7l *ll 1 7flolE(i20)Si(- 
^"71 ^1 2 ^^(170) *> 0 HlTr ^-g- ^VS^o.^ ^^51^ 1 ^oj^-( 130 )ol tifl^l^ ^5. 

<45> «i^ ( ^-rgofl nj-s wi^^ nfls.^ ^fleH ^^(hot carrier injection), 

-§:^-^-&sr<y Bl^^(Fowler-Nordheim tunneling) f-sf ^ 
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<46> [2. 1] 











7|^t 




Vcc 


H/V 


GND 


GND 


o] efl o] 3_ 


H/V 


0 


0 


0 


SI 7| (read) 


Vcc 


0 


Vcc/2 


GND 



<48> £ 3 £ 8^ i ^Txj^oll 4^-, ^ini^ «1 ~*\ ^ 7)12: 

y o^-§- A d<$*}7] ^ ^^i^^lcf. ^ E^l-gr £ la°fl ^ I-I'ofl^o} 

<49> JE la ^ £ 3# ^-S*>^, «V£^1 71^(100)^ dL^SH tt^*Rr ^ 7 fl 

^ ^>^-£lsi-i-(105)# ^^*V ^, #7] #^<^« ^oH] TllolH ^^^-(110)^: ^^^tj-. 

t"r^ ^l«fl<*H ^y] 3 ^-I-(i05)£r ^ IHKx-^cHJO ^ 

^(y-^^)* 2^2]^ uflMr}-. olnfl, # 7 1 ^--^e) ^(ios) <>1 ^z$*- 7}g_/^} 

* ^*Rr f-^<?l 7l# 7l#o] A}-gHi 4. ol^ ^-71 Tfl 



<50> 
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°1B ^^^(110)^- ^"71 ^£^171^(100)^ %^^<^^ ^VsM 7]^ -^5l^ 

^ ^&|^ ^ ^B]AH£.5. ^*Rr ?M ti}Bl-*l«5}4. ^ x ^o]^ SL^i* -^Hl^ «V 

A}^^ <5KELn}i£i*l- ^-2] 7)^SLsL A>-g-£]^ ^<d^°l ^ «ti*l€ ^£ 

<51> o]^ ( A o V 7 l ^ ! ^olH SL*!^* sflE^^H, Aj- 7 ] ^cg<* ul Aj-7] ^7>^e)n1-( 10 5) 

# 7^*1 JiL^ ^7fl^1 1 7])olBl-(120)^: ^^*Vcf. Aj-7! ^ ! tIM j=l-(i20)^ « 0 >^ 

1 y o V ^* ^ ^S. ^*3*}7fl afl^l^cf. ti >^^} 7l ]^ ( 4^ 7 fl^ ^l-^-^^-irC 105)o] 
°J «oH^ "4^ ^iS. ^g^Ml ^"71 1 7H°lH#(120) ^ ^ 7 fl^ ojs. i^Ejrt 

#(105)^ °H, 3*fl, 9j^*Kr ^7fl^ 1 Tflo] 

Hl-(120)ol £ loflA] ^tg>£ 'TllolB ^^>£^- ^§ ^ $Jt^. Aj-7) 'TflolH ^-'^r 

^ iM"gr 3 ^M-( 105)^1 AVH f ^q-^ ^ 7 ]]o} oi^^v ^ x 7llolH-i:(120)# ^Rl^th 

<52> Aj-7] *j| 1 7HolE f ( 12 0)|- i^-*Hr a>.£^7l^;a) ^^ofl ^ 1 ^ ( 130 ) * 

<r 91^-. ^7} *\] 1 ^^^-(130)^r ^dt^SLS. $#*M, 1 7lMB»( 120)21 

S.^ 71^ « 0 V^ 5E^r ^<S}- 71AJ- yj-tg ^ olcf. 

<53> °}<>\*), Aj-7) ^] ! ^oj^( 130) c. tiV£^7l^:^ ^^l, ^1 

^*M}. *] Aj-^ <flsfl f Aj-7] ^§>7i^-nV^. A>o]ES.ol ^J=L*V Aj ^ 3. tx^ 

Aj^S AV5|-^S).n1-o. S ^*Kr ti>^-^|^>Cf. ol * t Aj-7] ^Aj-oV^- o] Al^>0^ 

, #71 *)1 1 711 °1 HI- (120) 51 ^^ofl tifl^lsl^ ^*>7l^ iaflolA-l (UO)I- ^^^Vcl-. ^7] 
7^^- ^5l]olA-l-i-(i40)^ Aj-7i ^1 ! 7llolHl:(120)icl- ^ #^-^^ ^i^- ^^4. ojf 
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#7l ojwj-^ aIz* ^7} 711 1 7l]olB(120)5l #-M*l $- 7 ] *fl i ^<£*Kl30)# 

In#Al7lJl, #7l *fl 1 ^I°1H^(120) Afojo^ ^oj<* ^oflA^ ^ >|] o] £= ^ <£ *K 1 10 ) # 

^ 'AA A^A^ °H aj-71 ^zi- ^el^^Hl i«a151 ^lz]- ^hh^ 

<54> £ la ^ 5. 4-1- #2:*!-^, >8"7l ^H^" ^MA-1(140)* if-*Rr tiV£^l7l^r^ ^ 

<3<3°11, v}^3_ ^^(150)# ^#W. ^71 4^3 3flEKl50)£: ^f-#3°J a}^1 ^-g- A}^^ 
°i ISe^liEoJ ^o] H^^cf. Aj. 7 l D }A 3 Sfl^(150)^r 7flo]E ^Kg. o] = 

*r ^11 1 Til ol HI- (120) *}o]°] ^- 7l ^T^j- ^2fl o} A-} S-( 140 ) ^ o^ ^ojeq ^ oj <*| ^. £ 

^ °)Mr X3\^3_ 2flli(150)^ cflef aV 7 1 ^ X TflolH-i- 

(120) ^°<H1 ^^^Cf. Ol 611 4^, ^71 711 °]B #2] 1^ #71 ^^M-l # 

^l°]Ai#(140)£: ii#^cl-. 

<55> o)Jf t ^7) v}^3. ^(150)4: A A 4i3£ A}-^^, a o v 7 i ^\A^ ^3\}o) 

Al#(140)-ir ^lTl^cl-. olnfl, ^7} v}^3. 3fl€(150Hl Stl, ?1HH vflJMl ^\A^ 

^^OIA-I^CUO)^ ^A^] SHr4. #71 AA ^7} 711 olH ^°1^(110), Til 1 ^ 

A(130) ^ ^^1(150)^1 tfl*|) AA a^ema^ AA ^)A^\% A>-§-^<^ ^Al^nf. 

SE«T, #71 ^Zl- ^«j"Aj Alzl- ( 4^*>7im ^ AAA y o V ^^-5. ^A1*VC1-. o]« ^1 

Sfl, A o V 7 ] AlzJ- i^Kr A}-g-£>Cx| ? ^Aj Alzl-o) «^ O.^ ^Al^ ^ 

Ol B>^-3j«r>c|.. 

<56> o^Ai, # 7 j v}^3_ 3fl^(i50) ^ #71 711 1 Til °1 HI: (120)-^ ^ogo. ^ n y>- a 

S. A>-g-^>o^ ( ^1 1 o]^- ^oj ^.^ (155) ^. ^AltVcf. olo]l rcl-sl-, a o v 7 i TflolH ^-s. A ].ol^ ^ : 
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^ ^ °11 tt H^1^3l A>-g-s]^ 4 i <^(160H £ la v-fl*) 

5fl3-.(3E. lc, Id, lg ^ lh» o] %J>- t Aj-71 ^ i -i-^-i- ^^(160)^ ^"71 ^S}^ 

^olAl (140)6)1 ^*fl >8-7l 1 7llolH-i-(120)S ^-Ei ol^£)^n> > J=r^ £}*fl 13 

^(thermal diffusion)^ #7l ^ ^sfl o] ^s-(i40) o>efl S ^HK expand)^. 



£ la ^ S. 5» ^-71 4i 3 af)€(150)-§- *«7l*H, ^71 ^§>7^ ^s)H*1 

#(140)* ^#^^14. a o v 7 i uf^a. 3xflEl(i50)ol *n 7^ «>S^7)^ ^^^l, *i) 2 ^<£b}- 
(170) ^ *0 2 711 °1B £^^-(180)# ^*r4. 

^71 2 ^<3^(170)£- #S^(step coverage)* 5>-£^=- a**}- 7l# ^ ^ 

^(chemical vapor deposition)* ^H^H w>^-^]*>7ll^ -t>s|-^o.S. 

i=f. -sm *n 2 ^^^-(170)^ ^- ^ofl 4^ «i 3^ ^5-33 ^HoHi e 

* nJ-sH, A J-7l *H 2 ^<a^-(170)^r *H*}7fl ^ ^1# S^*Rr 3°! 7^tr ( € 

7f# ir^Katomic layer deposition)^ w o v ^-^-S ^5. 

4 v 7l 2 TflolH £^m-(180)^r ^SRr tiV^-^*>c}. Str, 

A i, #7l 2 TllolH H*l<q-(180)£- A>oj^l 7fi(silane gas, SiH 4 ) H^r 7>i 
(disilane gas, Si 2 H 6 )# 7>>-g-s-H t^-Sfl^ ^-7]ll- 5L^-§>^ S)-4|- 7l# f^^M «j-^o. S ^ 
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(180)^- «§>8*Hr #n^r ^*Hr C-l S^>^ ^o] al-^^cf. # 7 | 

°1£ ^ SE^r $H^-(in-situ)3. 5i^€ ^ SH}. 
<6i> £ la ^ 5L 6t ^-S^, -8-71 7fl 2 ^^^(170)^1 nfl^M, ^7) *fl 2 ?lMm 

£^^■(180)^ ^z|^c}. ojofl rc)-^, ^-71 Til l 711 olB#( 120)^1 ^*Hfe *fl 2 

711 o] HI- ( 185)^1 tifl^m^. 

<62> #7] 711 °1S ^ ifl^SH tifl*l£l^r 7fl 2 ?1M Hl-(185)£: ^ i^ofl oj-s. 

^ W131H3 ^Sel^l HLcf^ TllolH^I^ <*^§- ^, o>Hfl H s^l^i 3*1 5 J, 

^7} A] 2 7llolH(185)^ <y^Rr #7] Tfl 1 711 olB( 120)21- *r£. Si^. ^ , #7l Til 

°1B all ^1 Si ^ #7l Til 2 711 ^1H 3fl^l-(185)^r TllolHS.^^1 ^-§- & 

<63> ^-71 711 2 7llolH(185) ^ ^7} ^11 1 7llolB(120)# D}A 3 i ^}-§-^Rr *\] 2 ^ -gr ^ 

^(190)* I^IW. °H ^7l 711 olH ^ *\) 1 711 ol HI- (120) ^H^l # 

^^Hfe H H^fl^liE^ ^^5. Af-g-sl^ 711 2 ^# <g*l(204)°l ^£cK olnfl, # 
71 711 olH ^* ^°lsl , ^ ^7l 711 1 ^^(160)^1^ S^^l^B^ JEL^o. 

5. AV-g-sl^ jl^-s. =ell<?] «^^(202)ol ^aHI &t}. 

<64> tl^, HS-ZI^ ^-ol7l $1*11^, A 0 V 7 j J7^ £ c efl ol cg«(202)a.Cl- # 

7) 711 2 !r^# <3<*(204)^ ^-JE* ^ol^ 7401 w}^^. ^fl, ^1 Tfl 1 # 

°J^(160)-gr 7>el^ JEtf^ n> i3 . sflBl^- ^ *V ^, ^7] t|1 2 <3*j(204Hl # 



48-19 



1020030004223 #^ 2003/10/9 

<65> s. 4<M 3*]^, #7) ^*H^3- ^Ha^MO)* ^Tl^H gfe ^*H<*fl 

, #7] 1 oj-g- ^ (155)2). ^1 2 ol^- ^.^(190)^ 1-^1- a^ cf = 

?fl ^« *r 5^4. °] ^4-, A c v ^tb ^-7) ji^s ^eflo] (202)4 # 7 j *fl 2 
(204) a>o]^ ^Tfl ^5] ^ oicf. 

<66> £ la «J £ 7^ t^s}^ , A oM *(| 2 lr^# <3<*(204)<>1 i&JESIM^ ^l^l , 

#^^^-(210)* «f^th <>13s ^7l #?i^^^-(210)* ^^M, #7] JL^-S. 2=efl<?l 
<S^(202)-i- 2n#Al7l^ ^S]*(215)# ^*(215)^r SLA^H ±- 

33 <£<*HH 4V 7 l 2 <3^(204)# 2^#a1^ ^£ $14. 

<67> A oM #7i^^^(210)^r #3*^, ^H^€- ^ ^ejs. #3^3^ f^H <3 

Uj^ tb7>^l #^3L ^ &t].. Hi^l, ^"71 #7i^^^(210)^ ^ 71-* 

^ ^ #5} 7)# ^ t>7W ^ <L3_ ^ Sflcf. 

<68> *V^ ; ^^0^^(210)* ^^*>7l *l°fl, £ 7*1] SLAltV #7] TflolH ^-s. 

3 A}ojofl tifl^l^ -y-71 2 7flolB#(185)-g: ^30.^ ^7]^ ^ &tf. o] 3$. ^3 
1- fl*Hfe ^-7) 4 1 ^(160) ^Hl afl^m ^71 2 7flolHl-(185)^: ^#a] 7]^ 

Aiz} Aj-g-^Hr °1» ^*fl, #7l *fl 1 <=g^ (160)* ^^*>7l 

^*fl a}-§-£ u>^3 sfl€(150)-g- nfAl tg^*}. ol§ Aj- 7 i ^7^ ^t!r ^ 

3. A}-g-^ Aj-7] A^&m ^ ^ o. Aj-sj.nVoH t^fl AlZ]- A^^ £i=. Al 

A A>-g.^>C^ Aj Al a*V, #7] AilM^ ^ Ofll- 1-^ ^Al 

H o V ^AS AjAl^ ^o] ti>^-z0^4. ol^Bj Aj- 7 ] ^1 2 7llolBl-(185)-i: ^in^ 
*\}7]f>}±r ^°\) n# , ^^o\] 4^ ^4*^: £ la, lb, lc, Id ^ If ofl £A]^ 
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Jg^aJ ^^f ^rf. JEE^r, £ le, lg ^ lh^l 2 7flo]Hl-(185)# 

*))7^>*1 ^ f^i<£^(210)# ^5L 

<69> S*V, a o v 7 i -Si«;g.(2l5)-g: ^*Hr #7l ^1 1 7lMH(l20) * ojofl o]^^- ^ 2 

7l)olE(i85)# ^ ^#A]7l^ 711^(217)1- ^*Hr 53 °1 «>^^>nf. #7l <?1^ 7fl 

^(217)^ IE. la, lb, lc, Id, le, lg ^ lh4| #71 ^-^*(215)^ ^ # 

(hole) ^EflolTl^, £ if 6fl £ Al*!: 3}*)^ f^Hl ^3*1 ^(groove) ^tfl^ ^ $£4. 

<70> 51 la ^ £ 8-8: % V S^>^ , #7l ^#(215) ^ #7l ^ 7 fl^^-(217)l- *fl-*Hr 

51^4*, h>51^71^ ^^<H1 ^W4. -%7] f^M^ 4(210)4 ^o V -t-^°1 ^#451^- # 
71 #ein IE*i4* 44f--°3L4 , a o v 7) ^^1^(215) * #4 7fl^-(217)» 44 *H^r 

#5-1^- (contact plug, 220) 3l ^^^(connector , 225)1- 
<71> ^7) 51*I4£: 4^ ^^r, ^4^, ^^^31, ^ E}^- , E} EBf ^S^, 1^ 

# ^ ^3-4 AlBfl^ *V7H - oiq-. # 7 ) <£^7}(225)^ #4 
*]} 1 7llolH(120)5l- o]6fl o]^*V Aj-71 2 TlHH (185 )# #4 4-° 5. ^ , #4 
#4^- £44# 444^ 44-47114 ^^(chemical-mechanical polishing) 71^^- 
4-§-4^ #4-1- 4 ^44 =r SU4. °H 4*H > Aj- 7l -g.^ 51 ^Kg, # 7 j f^^nv 
(210)4 WSSL4 ^44lE.^- 4 £ 44(over-etching)€ ^rS. &4 . 4 ^4°1H 4^-4, 
Aj-7] ^eh ^Ein(220) ^ #4 4^4(225)^- 44 f^M44(210)4 ^^icf ^-ol-^lcl.. 
4^, #4 441-1-4 44* S^r HL4^ #4444-8- ^44 ^, 44 ^ #ei^i(220)^ 

* 4^Rr «1B 44# 4 fgs£ig ^ 5>14. 
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4 = ^, ^31 °H ^ *}-g-*H € H^4^44 TflojE ^-g- ^ 

(even-odd failure)^ *r SJcf. 5E*h tIMh a>^1 ^-g; A}-§-e]-a} 

SEth ^<>\} ^f-*HH TllolH^l Vcc» °d7}*}7] Dfl^l 
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[3^* 1] 

ti>3E^7l^ #ofl ^Hr7fl£] *\] 1 7flolHl-# ^#*Rr ^7}); 

#71 *fl 1 TflolH^ ^Hl #*>7-]# ^oH* ^#*Rr #711; ^ 

#71 *fl 1 TflolBSl flflAl^<H, #7l ^*H# ^aJflolA-H- *f| 2 TflolHS ^ 

2] 

^ 1 *oHl 5lM^, 

#71 1 TlMHfrg: %^7] *H|, 

#7] &S.*ft 7)#<>\ ##<^^# ^*Rr ^g-i^Kg. t§^S}^ ^1; £ 

#71 #ofl 711 °1H ^#^Kr ^7111- D| i^>^ ^<L3, 

±h^^ ^lssl^l « 0 >^. 

[3^* 3] 

^ 2 cio^, 

#7l ii7l-^-£lnVO. *j ^ ^ ^ Hj.^ ^ 2^^0.5. 

wfll^ #71 4i7^^e]-t #^lfe ^7fl£l Jg«8t!: a> 7 ] ^ x TllolHlrol ^#£]tt 3# Jf-^ 
—5- *Kr ^i^^ ^laBlSl Hj-ttj. 
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[^T 1 * 4] 

XI 2 %H1 $1°]*], 

ti^ alflt^ XlJEe]^ xl s w 0 v^. 
5] 

Xl 1 *<H1 $a<>H. 

^*Hr #711-1- 3 S^Rr ^i^*g tilfl^ XlS^ X]2: 
6] 

X] 5 %H1 5a°H, 

ifiel^l X]2 
7] 

XI l 5fl°H, 

^^.s. sj-fe ^hi.^ wl^^ Xls.e);X xls 
[3^8- 8] 

XI l ^-Xl 9X°]*\, 

^-71 ^Xl^l^l- ^*Rr #X1^ 



48-24 



1070030004223 #^ 2003/10/9 

-8-71 *fl 1 TflolH* i^Rr ti>£^7l^r #ofl, ^^^-ft- ^#*Rr ^Tfl; ^ 

#?1 ^1 1 7flo]H^ #-^J±c}- ^o>xl£S., ^"71 #*}7-l#^# o]^ ^4*Rr ig-Tfl-I- 

Ifs)-^ 5J-§- ^-^-^S. ±b=.^ «lfl^Md ^lS-e)^ *fla « 0 >^. 
[^T 1 * 9] 

^ 8 *<H1 9X°1*\, 

#7l ^*>^W* °1 «o v ^ ^l^Wcr 3: 31^- ^e]€- #3|-^ ^ ^el^-eH tfl*|) ^z}- ^ 
^* #3- ^H^-I- A>-g-*H -S*l*Hr 3* ^^-S. wlfl^ *flS.3 

10] 

Sl^Hr ¥7fl^ 1 7]}o}]=^ * o]s. x>ol^ o. 3fl€^r ^§#*Rr ^ 

31; 

#7l f}i3 sfl ^1* *>^£3.S A>-g-t5:>Tr *fl 1 °l-8r ^ ^* ^) A 1*H , #7l n>^a 

#71 n>ia 2fl€-i- ^T^Rr ^741* C] It^Sl, #71 sflU^ A>olo) ^ eg <* 

* #71 ^>^-Sl^-#ojl 9]f% ^ijfe ^ ^lO S ^ ±±s~?§ «1*|1M3 ^flS-S^ ^2: 
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111 

*D 10 %H] 91°]*], 

#7] v\^EL *\)7]*}7} ^H, X| l ego* ^o\)X\ &Z}7^ i 

*H°H#* *fl7l*Rr t\ 3L^Kr itil *flJELE]^ ^2: . 

12] 

*fl 11 %H1 &<H>H, 

^7] #*}7]^ ^n°]A]^r aflTlSRr ^Tjl^ Aj-^nj- ^ ^^^^-ofl cflsfl ^ 

^^§T ^ ^ *>-g-«H ^l*Rr ±.hL±L*& W]^^ nflS.^ 

[3^8" 13] 

i %hi sa°H, 

14] 

13 

[^T 2 -^- 15] 

*n i %hi a^h, 
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#31; ^ 

#7l 2 TflolS c^nT-o. ^z}-^ S^-sj , ^ ^ 2 7]]°]^ 

-fr o] ^ ^z}-tsRr #31^ ^s]^ ^ ^^M) cfl^fl ^4 #^#^r *W 

16] 

^1 10 9X°]*], 

t^Rt £t11» cl d^^tg flfl^ ^a.s]o] ^ yj-^ . 

17] 

*fl 16 %H1 51^^, 

^•7] 1 ^«-°l #71 *fl 2 7llolB#-i: ^]7l^ ^^11- <£X\*}7] 

#7] Tfl 1 g-^g- <3^* 7>5l^ *}^3 3flEi-g- cfTfl; 

#7l 4i3 sfl^l* °l£r ^oi p>^ M A>-g-*)-fe- ^1 2 ^og ^.g. >g a] t a o > 

71 sflBl A>o]o| ^Ajcgafjofl ^1 2 ^-g; ^ ^ ^ ^1; ^ 

#71 n>^H 3fl€* *H7l<5Kr ^Tfll- -^^1^ «1 ^ "flS-Bl^l # 

is] 

*fl 1 %H1 91°]*], 
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<#7] Xl 2 XMB-I- ^7} Xl 2 TflojB ^ #7] Xl 1 XMH» ^£15. A]~g- 

*}i=r XI 2 °1£ ^og ^o. ^Al^ ^Xl* 3 if-SKr x]S 

19] 

XI 1 %H1 5A°H, 

XI 2 XMB* ^ W 
#7) Xl 2 XMhM; 5Lf-*Kr a j£^]7l^5] ^oj] ^*Rr #X1; 

^71 #*>^<S^-& sflEl^M, #7] Xl 1 XHH gj >a-7i xl 2 7flolHSl ^ VJ f # 

Til ^#^7^ 7fl^» ^*Hr #X1; 

^"71 7fl^» X|-f^r $-S«Hr #X1; ^ 

#7] S^bv^t XlEi^Kr #X1» S.^}^ ii^H XlS.^ XI 2: 

IQtt 20] 

«>IEXl7l^ i^}^ #JjLofl ufl*]^ 4^7flS] XI 1 X1^1H#; 
^-71 XI 1 XMH^S] <U^o\] afl^m ^}7]^- ^lol^s.; g 

4M ^i^H^- ^Xl^l^l-fr A o V 7 ] X| ! TflolBS] ^"71 <gl^H tifl^^^ XI 

[^t 1 * 21] 

XI 20 ^Hl 5fl<H*l, 
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e}^ 4ii^^§ ul^]^ *fls.&). 
1^7--% 22] 

*ll 21 %H1 91°]*], 

[3^8- 23] 

^i 22 ^hi 5fl°H, 

#7] 7-^V -MH^fe- A-^ Cf^- ^lM-^ ^7fl<3] <?l^tb 1 

24] 

23 

#71 7-RV ^H^s. ^o]^ ^^^ofl tffl 2 lr^# 5.^=), 

25] 

*H 22 &o^ t 

48-29 



1520030004223 #^ 2003/10/9 

^ i^B]^ *1*-Hr ^7fl<X Xj i TJHH-i- ^cg^oil «ti*13^r XI 

26] 

XI 25 ^Hl &°H. 

xi i xMB^q tifl^si^ ^<g^ ^xi°hi- 3 aw, ^^^v 

Xl-E-S}. 
[3^8- 27] 

X] 25 ^Hl SH^i, 

A oM XI 1 XHH^X tf€- #^X] X^^r 3fl ^ IX ^- 7 l sfl 

^ ^71 XI 2 XHS2}- ^"71 XI 1 <3^Xl <X_^*}X1 tifl^sl^ 

[^t 1 ^ 28] 

XI 20 *<H1 &<X^, 

^71 XI 1 XMB ^ XI 2 XMH^ cf^^ ^e)^-^-, ^^Afol^^- ^ ^-^nv ^ 
XH ^6]n *j. 7 |.^ °.^oi ^ ii: A^ wlfl^ Xl^el. 
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29] 

4 20 %H) 

<#7] ^5)1 o]A^ ^-2. cc^ ^-3. A>^^^dVo] JL^ ^ 

itil Dfla.e). 
30] 

*fl 21 %H1 &°H, 

>$7} ^7} ^Aj-^^^V A o VH-ofl ^rto] *§a^ o_ S *| , o]^*V ^] 

31] 

A 20 %H1 ^^i, 

*r wl?)^ 
32] 

*fl 20 %H1 $J<>H, 

^ 

33] 

20 $a<^, 

#71 ^ 1 TflolH ^ 2 TlHJE* <?!^^ ^^Afl- Cl if-^ til ^ ^ 

^lla^. 



48-31 



1^1 



1020030004223 2003/10/9 
34] 

A 20 & oH, 

B *t<S^ 3 5E.^Rr "112-51. 

35] 

34 %hi $a<H^ ( 
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